Purpose A lack of definitional clarity in supported accommodation and the absence of a widely accepted system for classifying supported accommodation models creates barriers to service planning and evaluation. Methods We undertook a systematic review of existing supported accommodation classification systems. Using a structured system for qualitative data analysis, we reviewed the stratification features in these classification systems, identified the key elements of supported accommodation and arranged them into domains and dimensions to create a new taxonomy. The existing classification systems were mapped onto the new taxonomy to verify the domains and dimensions. Results Existing classification systems used either a service-level characteristic or programmatic approach. We proposed a taxonomy based around four domains: duration of tenure; patient characteristics; housing characteristics; and service characteristics. All of the domains in the taxonomy were drawn from the existing classification structures; however, none of the existing classification structures covered all of the domains in the taxonomy. Conclusions Existing classification systems are regionally based, limited in scope and lack flexibility. A domainsbased taxonomy can allow more accurate description of supported accommodation services, aid in identifying the service elements likely to improve outcomes for specific patient populations, and assist in service planning.
Introduction
People with severe and persistent mental illness (SPMI) have a high level of housing instability [1] and are more likely than the general population to be homeless. The combination of housing instability and SPMI is linked with increased rates of functional disability [3] , victimisation [4] , physical illness [5] , mortality [6] and emergency department presentations, and decreased engagement with community mental health services [2] .
Patients with SPMI and housing instability need, at a minimum, a tripod of basic services: clinical services; stable housing; and personalised support [7] . Clinical services refer to outpatient clinics, and acute and extended inpatient care [8] . Stable housing refers to housing stock provided by government or non-government providers as ongoing accommodation at an affordable cost to patients, and excludes emergency accommodation such as shelter beds. Personalised support includes non-clinical living skills support and community access assistance provided by a support worker who may or may not have formal clinical training [9] . Historically these services were expected to be provided together in psychiatric institutions [10] . Since de-institutionalisation, the delivery of these services in most countries has become the responsibility of separate agencies and government departments, complicating the coordination of care. This paper focuses on the stable housing and personalised support components needed by individuals with SPMI.
Housing alone is insufficient to meet the needs of patients who have functional deficits and lack independent living skills. From the 1990s onwards supported accommodation service models evolved in response to these needs [11] . These services combine the delivery of interdependent stable housing and personalised support and aim to improve residential stability [12] and reduce ''revolving door'' hospital readmissions [13] . Supported accommodation services have been shown to be effective in improving patient housing stability and reducing hospitalisations [14, 15] .
Supported accommodation services have grown organically, without a specific planning framework or overarching service design. A wide variety of supported accommodation models is described in the literature, ranging from: short-term step-up, step-down programs that provide temporary housing and support to stabilise patients in crisis and avert or shorten acute psychiatric admissions [16] ; to permanent supported housing that provides longterm stable accommodation and personalised support to promote independent living [14] .
Fakhoury et al. conducted a review of the characteristics and outcomes of supported housing interventions. They concluded that the diversity of supported housing models and inconsistent use of terminology made program comparisons too difficult to allow them to identify interventions that could be targeted to specific patient characteristics [13] .
One step in addressing these shortcomings is to develop a comprehensive taxonomy of supported accommodation models. Although there have been attempts to classify supported accommodation services, these informal, descriptive classification systems have been based on historical service provision in individual regions and are not easily transferable to services provided elsewhere. To differentiate it from an informal, descriptive classification system, we have defined a taxonomy to be a formal system for classifying complex, multifaceted services through a set of common conceptual domains and dimensions [17] . Given the wide variety of supported accommodation programs that exist, a taxonomy should be both sufficiently broad to cover a range of service types, and detailed enough to describe the composite elements of the services. This paper systematically reviews existing supported accommodation classification systems and uses this information to inform the development of a domains-based taxonomy of supported accommodation. We sought to:
1. Describe the approaches used to create existing classification systems. 2. Organise the common features of existing classification systems. 3. Propose a formal taxonomy based on key service domains. 4 . Map existing classification systems to the proposed taxonomy to validate the taxonomy domains.
Methods

Search strategy
A systematic search for systems of classifying supported accommodations services was made for two electronic databases: Medline; and PsycINFO; from 1 January 2000 to 30 September 2011. Search terms for severe mental illness were combined with search terms for accommodation services. Medline search terms (''Psychosis'' OR ''schizophrenia'' OR ''mental illness'' OR ''mental health'' OR ''psychiatr*'') AND (''accommodation'' OR ''crisis accommodation'' OR ''crisis housing'' OR ''supported housing'' OR ''supported accommodation'' OR ''homeless'' OR ''residential treatment'' OR ''residential'' OR ''emergency housing'' OR ''emergency accommodation'') were mapped to analogous PsycINFO descriptors. The search identified 2,774 references. An additional 20 references were included from hand searches of reference lists of key articles, bringing the total to 2,794.
Selection criteria
The search start date of 1 January 2000 was selected because there have been substantial changes to supported accommodation since that time. This ensured that identified classification systems were relevant to current practice. Identified references were reviewed to identify those that: were focused on patients with severe and persistent mental illness; described systems of classifying supported accommodation services; and provided a description of at least one service type. In total, 2,364 articles were excluded at the title level, and 342 more were excluded after review of their abstracts. 88 articles were reviewed at the full text level, of which 65 were rejected because they did not meet the above criteria, leaving 23 for inclusion. We included empirical studies and review articles. For the purposes of this review we have referred to all as studies. Empirical studies and review articles by the same research group describing the same classification system were clustered together, yielding a total of 18 studies. In order to organise the common features of existing classification systems, we identified the most commonly described elements and approaches.
Development of a new taxonomy
Having reviewed the existing classifications, we used a system developed by Bradley et al. [17] to create a new taxonomy of supported accommodation. This system was developed by Bradley et al. to guide qualitative data analysis. It is based on a process of development, finalisation and application of a coding structure for the source material. These code types facilitate the generation of a taxonomy. We mapped the fields used in the template above to four code types set out by Bradley et al.: conceptual codes, identifying key concept domains and essential dimensions; relationship codes, identifying links between concept codes; patient characteristic codes, identifying aspects of the patients receiving services; and service setting codes, identifying elements of the services provided. The included studies were then rescanned using these code types to identify any elements that were not included in the original template. Rescanning was repeated until no new elements emerged from reviews of the studies. Using the code types to stratify the identified elements, broad taxonomy domains were identified. Higher-level elements were mapped to the taxonomy domains and subdomains with lower-level elements mapped to the dimensions. We then mapped the elements in the existing classifications onto the proposed taxonomy to verify the proposed domains and dimensions, and further evaluate the breadth and depth of the existing published classifications.
Results
Existing classification systems
Twenty-three articles that met criteria were identified [8, 14, 15, [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] , and as noted earlier were grouped into 18 studies (Table 1) .
Brief summary of classification systems
Fourteen studies based their classification systems on reviews of existing services in a specific region of the USA, Europe or Australia. Five studies used a review of the literature as a basis of the taxonomy. One study used both a literature review and a review of existing services [30] .
The existing classification systems categorised models of supported accommodation using one or more of five elements: physical structure; staff characteristics; service intensity; patient characteristics; and service duration. The physical structure element specified the structure of the dwellings including the number of rooms and residents. The staff characteristics element specified the presence of staff on or off-site, the number of hours services were provided for, and the qualifications of the staff. The intensity of the services specified the level of involvement required by the patient to attend groups and rehabilitation services. The patient characteristics element specified the target population and subgroups, the level of patient sobriety and readiness to accept treatment. The service duration element specified the length of time that patients are involved with the program (e.g. short, less than 6 months; and long, permanent housing).
Scope of classification systems
The review of the literature identified other factors used to define the scope of the classification systems. These included stated goals of services, how patients accessed services, whether output planning units have been identified, whether evidence for service types was described and how services were funded. However, these categories did not yield sufficient information to delineate services and generate classification systems.
Service goals listed included housing stability, symptom reduction, reduction in hospitalisations, crisis stabilisation, quality of life, and the meeting of patient needs [8, 14, 15, 19, 21-25, 28-30, 33, 35] . Five studies reported on referral pathways, with patients referred from community mental health centres, hospitals, homeless shelters, mental health community support services and crisis services [15, 22, 23, [26] [27] [28] [29] [30] 35] .
Three studies described output planning units including: cost per housing type; beds per 100,000 population; and full- time equivalent staff per resident. Service funding, provision and governance were difficult to discern, but public funding plus a mix of direct public and/or NGO service provision were mentioned in 15 studies [15, [18] [19] [20] [21] [22] [23] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] . Twelve studies described evidence for service efficacy.
Common features of existing classification systems
The classification systems were reviewed for common approaches in determining supported accommodation categories. Two overlapping approaches were evident: service-level characteristics; and programmatic approach. These are outlined in Table 2 and summarised below.
Service-level characteristics
Studies from Europe and Australia tended to classify supported accommodation based on service-level characteristics [8, 18, 19, 21, 25-28, 31, 32, 34, 36] . These classification systems most commonly used three elements to delineate categories of supported accommodation: size and number of rooms of the physical structures; characteristics of the staff including their qualifications and presence on or offsite; and service intensity. The physical structure of the dwelling was commonly stratified into 3 subgroups: large congregate living for 10 or more residents; group homes of up to 10 residents; and individual apartments. The staff characteristics were stratified into three subgroups: 24 h a day staffing; on-site day staff who were present during regular office hours; and visiting staff based off-site. The service intensity element was stratified into three subgroups: high intensity with structured groups and oversight of patient's medications; moderate with limited groups and medication oversight; and low with voluntary participation in groups and selfmanagement of medications. This service type provides on-site support in congregate dwellings, and requires participation for high-demand, high-readiness clients, who must abstain from alcohol or other drugs (i.e. group homes, halfway houses, community residences and cooperative apartments) [14, 24, 32, 34, 36] Residential continuum This service type has a rehabilitation focus on functioning and independence and is targeted at high-demand, high-readiness patients. Patients will move between components on a continuum depending on their level of need. Treatment services are provided off-site [14, 20, 24, 29, 32, 36] Permanent supported housing
In this service type, treatment for high needs patients is introduced as needed. Sobriety is not a prerequisite. Apartments are scattered in buildings across the community [14, 20, 24, 29, 34, 36] Crisis accommodation Crisis accommodation programs are provided for less than 6 months and aim to stabilise patients in crisis, and allow them to transition to more autonomous permanent housing [8, 15, 22, 23, 28] Programmatic approach Studies using a classification system based on a Programmatic Approach were mostly from North America [14, 15, 20, 22-24, 29, 30, 33, 35, 37] . Stratification was not based on any specific elements, but a blend of the physical structure, staff characteristics service intensity, characteristics of the patients and an overarching approach of the supported accommodation programs. These programs constitute a ''package'' of services. Four program types were consistently described in the literature: residential care and treatment; residential continuum, permanent supported housing and crisis accommodation. The first three program types broadly aligned with service subgroups identified by Leff et al. [14] in a systematic review of US housing models.
The residential care and treatment type describes services providing on-site support with a high level of service intensity for high needs patients who are ready to accept treatment and abstain from alcohol or other drugs. Accommodation is in congregate dwellings.
The residential continuum type is also targeted at high needs patients who are ready to accept treatment and abstain from alcohol or other drugs. Treatment services are provided off-site. As a patient's level of need changes, they move through a range of accommodations (i.e. congregate living to independent apartments) with each accommodation providing a different but fixed level of service intensity.
The permanent supported housing type targets high needs patients, but it does not require patients to be sober or accept treatment services. Patients are permanently housed in scatter-site apartments with off-site visiting services that vary in intensity according to patient needs.
The crisis accommodation services are provided for less than 6 months and aim to stabilise patients in crisis, and allow them to transition to more autonomous permanent housing. A systematic review of the literature on short-term housing services led by a group of UK researchers identified four service subgroups: specialist crisis houses that provide provides community-based services using clinically qualified staff targeted at specific groups, such as women or people with early psychosis; non-clinical alternatives, managed by the non-government sector, use non-clinical staff in a community environment that aims to be dissimilar to hospitals; crisis team beds that are integrated with clinical crisis teams and provide brief stays in facilities with small bed numbers; and clinical crisis houses with community-based services using nursing staff and hospital-like interventions [15, 22, 23, 29] .
Domains-based taxonomy
Using the code types outlined by Bradley et al. (conceptual codes, relationship codes, patient characteristic codes, and service setting codes), we screened the included studies to identify domains (higher-level elements that encompassed multiple similar elements), subdomains (mid-level elements that fell within a domain, but encompassed a small number of similar elements) and dimensions (the basic elements that comprised domains and subdomains).
The Bradley et al. code type, patient characteristics, mapped directly to the patient characteristic domain in the taxonomy. The service setting code type was divided into two taxonomy domains of housing characteristics and service characteristics. Reviewing the conceptual code type, an additional domain of duration was identified and added to the taxonomy. The elements within these domains were divided into subdomains (within the housing characteristics and service characteristic domains), and dimensions (Table 3 ). In total, four domains were identified: duration of tenure; patient characteristics; housing characteristics; and service characteristics.
The first domain, duration of tenure, considers the length of time for which services are provided. Two dimensions, short term and long term were identified. Services provided short-term (less than 6 months) aim to provide crisis stabilisation and independent living skills training. Long-term supported housing services (greater than 6 months) aim to provide a permanent stable home.
The second domain, patient characteristics, centres on aspects of the patients using the services. Four dimensions were identified: patient need, patient readiness, sobriety and subpopulations. Patient need is related to illness acuity and patient's level of functioning and may fluctuate over time. Patient readiness is based on the patient's willingness to accept treatment. Sobriety relates the patient's willingness and ability to abstain from drugs or alcohol. Subpopulations include subgroups such as women or early psychosis patients.
The third domain, housing characteristics, considers the characteristics of the housing itself. This is separated into three subdomains. The first relates to the structure of the housing. This is broken into two dimensions: shared accommodation, with large multi-resident facilities for more than ten residents, or smaller group homes for ten or less residents; or individual dwellings for one patient living alone. The second subdomain relates to location of the housing. This is divided into three dimensions. Dwellings can be clustered (dimension one) in the one building or scattered (dimension two) across multiple sites. The third dimension is the proximity of the housing to appropriate patient supports and services. The third sub-domain relates to who holds the lease on the dwelling. This is divided into two dimensions. In the first, the patient holds the lease directly. In the second, the agency holds the lease on behalf of the patient.
The fourth domain, service characteristics, centres on the personalised support service characteristics attached to the housing. This can be disaggregated into six subdomains. The first subdomain relates to the location of the staff offices, which is broken into two dimensions. It can be collocated on-site with the housing or based off-site. The second subdomain is the duration of staff hours per day, which can be divided into three dimensions, 24 h a day, 8-24 h per day or less than 8 h per day. The third subdomain relates to the linkage between the accommodation and the support services. This is divided into two dimensions: support services and accommodation provided by the same agency, and support services and accommodation provided by different agencies. The fourth subdomain takes into account staff skill qualifications. This has two dimensions. Staffing may be support workers without clinical training, or clinical staff (e.g. nurses, social workers, occupational therapists or psychologists).
The fifth subdomain relates to the intensity of the support service provided. There are three dimensions. High-intensity services include structured day activities and medication supervision. Moderate intensity services provide some group activities and medication management, while low-intensity services have voluntary participation in activities and patient self-management of medications.
The sixth sub-domain relates to the flexibility of services. This has two dimensions. Patients with SPMI have fluctuating needs, and may require different levels of services over time. As a patient's needs fluctuate, support services can be varied to while the patient remains in the same dwelling, or the patient can move to another accommodation with a fixed-level personalised support targeted at a different level of need. The seventh sub-domain considers the recovery focus of the services. This has two dimensions, patient choice in housing, and shifting the locus of control from staff to individual.
Mapping existing classifications to the new taxonomy
We mapped the elements in the existing classifications onto the proposed taxonomy to verify the proposed domains and dimensions of our taxonomy, and further evaluate the breadth and depth of the existing published classification systems ( Table 4 ). All of the dimensions in the proposed taxonomy were included in at least one of the existing published classification systems. None of the classifications systems described in the reviewed studies covered all of the domains and subdomains identified in the taxonomy.
The study that included the largest number of domains and subdomains used a programmatic approach to the classification structure, and as such, does not have sufficient flexibility to describe the variations in real-world program delivery [13] .
Discussion
Summary of findings
This study sought to create a taxonomy of supported accommodation services that had sufficient breadth and flexibility to allow detailed description of supported accommodation programs across different regions of the world and could circumvent the inconsistent terminology used to describe supported accommodation programs [11, 13] . We conducted a systematic review of the supported accommodation literature, which identified 18 studies that used either service-level characteristics or a programmatic approach to classify supported accommodation services. The existing classification systems categorised models of supported accommodation using one or more of five elements: physical structure; staff characteristics; service intensity; patient characteristics; and service duration. These elements were arranged into a domains-based taxonomy with four key domains: duration of service; patient characteristics; housing characteristics; and service characteristics. None of the existing classification systems covered all of the domains and dimensions in the proposed taxonomy.
Addressing the limitations of existing classification structures
There were three key limitations with the existing supported accommodation classification system that we sought to surmount. Firstly, there were regional trends in classification systems, which limit their applicability outside the context in which they were developed. North American publications used a programmatic approach to classify supported accommodation services, while European and Australian publications used service characteristics as the basis for classification. Supported accommodation programs exist within the broader mental health system of their region. The broader context can impact on referral pathways and on how services are funded and provided. The proposed domainsbased taxonomy attempts to overcome the problems posed by local context by making explicit the dimensions of a supported accommodation program that relate to the mental health system in which it operates (e.g. whether the housing and support services are provided by the same agency, the proximity of supported accommodation programs to clinical services). By profiling a large number of dimensions within each domain, the proposed taxonomy allows supported accommodation programs to be described in detail regardless of any region-specific label that may be attached to the program.
Secondly, the existing classifications were limited in scope. None of the current classification systems included all of the dimensions we identified and included in our domains-based taxonomy. Limitations in scope were most notable in the ''service level characteristics'' approach, which only considered physical characteristics of the housing, staff characteristics and the intensity of services, but did not consider factors such as duration of service and patient characteristics. Insufficient breadth of scope can make it challenging to compare and differentiate supported accommodation programs. It can also hamper the creation of new programs, because essential elements not included in existing classification structures may be overlooked during the planning process.
Thirdly, the existing classification systems lacked flexibility, particularly the ''programmatic approach'' classification system. The ''programmatic approach'' classification system was relatively prescriptive in how elements were combined to form programs. This does not reflect the reality of supported accommodation programs that are continually evolving to meet the needs of consumers in the face of housing and financial resource constraints. The proposed domains-based taxonomy has greater flexibility as it is composed of multiple dimensions. These dimensions can be combined in a large number of permutations to better capture the real-world variation in, and evolution of, supported accommodation programs.
Service evaluation and planning using a domains-based taxonomy A domains-based taxonomy has two potential benefits to service evaluation and planning. Firstly, it can assist in identifying specific interventions that are effective in improving outcomes for specific patient characteristics and needs. In designing an evaluation of a supported accommodation program, the first step is to specify the target population. The taxonomy domain relating to patient characteristics requires the specification of the target patient population in terms of patient need, readiness to receive services, sobriety and subpopulations (e.g. patients with first episode psychosis, women). The second step is to define dimensions of the supported accommodation program aimed at this population. Evaluations are often hampered by unclear descriptions of which program elements are being studied. The taxonomy allows program evaluators to precisely define which dimensions are being compared in an evaluation (e.g. high intensity vs. lowintensity living skills training). The third step is to identify specific patient outcomes that are modifiable by the identified dimensions (e.g. reduced hospital bed days, duration of stable housing).
Secondly, a domains-based taxonomy can assist in the development of innovative supported accommodation programs through the recombination of dimensions to form new programs. Unlike the programmatic approach to classifying supported accommodation programs, a domains-based taxonomy does not inherently require that new services conform to existing program structures. The dimensions of a domains-based taxonomy comprise multiple granular elements that can serve as a checklist of potential dimensions for consideration when developing new programs. Planners for a new crisis stabilisation accommodation program could use the domains and dimensions of the proposed taxonomy to identify key elements for consideration. On the duration domain, the service could provide short-term accommodation. On the patient characteristics domain, the program could be targeted at women with high needs who are sober and ready to accept treatment. On the housing characteristics domain, the housing may be congregate, clustered in one building, close to a community mental health clinic, with the lease held by the agency. On the service characteristics domain, the staff may be non-clinical, on-site 24 h a day, and employed by the same agency that manages the accommodation, providing high-intensity services with a strong recovery focus that require the patient to shift to different accommodation once their level of need has decreased.
A domains-based taxonomy has some limitations. With multiple permutations of dimensions, identification of identical supported housing programs for comparison will be challenging. An increase in precision carries with it a loss of simplicity. However, given the lack of definitional clarity in this sector, we feel that a domains-based taxonomy, with clear identification of differing dimensions will allow a more practical and replicable approach to program description. It is possible that there are key elements of real-world supported accommodation programs that were not included in the reviewed studies, and as such may not have been included in the proposed taxonomy. Supported accommodation services will continue to evolve, and a taxonomy should continue to be revised to ensure it remains relevant.
This domains-based taxonomy is not designed to be used as a protocol for the measurement or rating of supported accommodation programs. Existing rating scales, such as the Ward Atmosphere Scale [38] and the Community Oriented Programs Environment Scale [39] are not specifically designed for supported accommodation programs. Research into the development and validation of a supported accommodation rating scale should be undertaken.
Conclusions
This proposed domains-based taxonomy aims to provide a means of describing services in a sector that has inconsistent service definitions. Greater clarity of supported accommodation service dimensions has the potential to aid in program research and evaluation, and assist with service implementation. Further research is needed in identifying supported accommodation dimensions that can improve outcomes for specific patient populations. Using the proposed domains-based taxonomy, evidence-based dimensions can be identified and incorporated to improve program efficacy and ensure that limited program funds are spent cost-effectively.
